Introduction

T
HE FOLLOWING PAPER is based on Management Process of the Organizational Knowledge and is related to the fields of information technologies and communications, specifically regarding knowledge management (KM).
KM is an emerging field that has commanded attention and support from the industrial community. Many organizations currently engage in KM in order to leverage knowledge both within their organization and externally to their shareholders and customers. KM deals with the process of creating value from an organization's intangible assets [15] .
The human element has become increasingly relevant to organizations. But even more, one of the progress indicators of the organizations is based on the knowledge individuals possess, and it is contained mainly in the people's mind that work in them; and with their contribution both have the opportunity to prosper. In this sense, it is important that the different groups or teams that form the organization have the ability to learn from each other and to contribute collectively to solve daily problems, including identifing new business opportunities that secure the organizations' viability.
On the other hand, everyone is aware of the excessive growth of information in the Web. There are thousands and thousands of resources that are stored in the Web in diverse formats. Constantly new contents and users will be added. Therefore searching and handling information is becoming increasingly complex. One possible way to address these complexities is with the semantic web (SW) [3] , which we can envision as an extension of the current Web that facilitates (among other things) the search of resources in the Web and intranets.
The objective of this paper is to propose a KM model supported with technologies associated to semantic web. Using this model, we propose a methodology. The structure is as follows: Section 2 presents a conceptual framework about general aspects of KM, methodologies and SW. In Section 3 a methodological structure for the management process of the organizational knowledge is proposed, continuing Section 4 with the advances that so far we've had in the research of the first stage of the methodology and the preliminary results of the second stage, finally Section 5 concludes with a summary of this work.
Conceptual Framework
Knowledge in Organizations
To approach knowledge in organizations, it is necessary to understand its characteristics so that sharing and mechanisms of knowledge reutilization can be established.
It is common in the literature to make a distinction between tacit and explicit knowledge. The phrase 'we can know more than we can tell' [12] , was used to describe tacit knowledge. Tacit knowledge is described as knowledge embedded in the individual's INTERNATIONAL JOURNAL OF KNOWLEDGE, CULTURE AND CHANGE MANAGEMENT, VOLUME 6, NUMBER 1, 2006 http://www.Management-Journal.com, ISSN 1447-9524 experience. This experience can be communicated and exchanged in a direct and effective way in the socialization process [11] . Explicit knowledge refers to the knowledge that is transferable in a formal and systematic way by means of language, since it can be easily articulated and interchanged, because it is independent of the individual's mind. According to Maula, highly-structured knowledge refers to explicit, digital (possibly information system, multimedia, printed format, etc.), formal, and classified knowledge. It is processed in a manner that uses predefined rules (such as conventional information systems). Less-structured knowledge refers to explicit, digital (possibly multimedia, printed format, etc.), informal and unclassified knowledge. It can refer to knowledge that contains unstructured personal elements, such as communication by electronic mail or discussions in intranets. Less structured explicit knowledge is emerges from man-machine interaction forms an increasing portion of our daily activities, and brings an element of surprise to organizational behavior [9] .
Another classification of organizational knowledge establishes a declarative, procedural, causal and relational knowledge [22] . Declarative knowledge, or knowledge about, refers to the ability to recognize and classify concepts, things and states of the world. Procedural knowledge, or knowledge how, refers to the understanding of an appropriate sequence of events or the ability to perform a particular set of actions. Causal knowledge, or knowledge why, refers to an understanding of why something occurs, for example, the factors influencing product quality or customer satisfaction. Relational knowledge refers to an understanding of the relationships among or between these types of knowledge. For example, learning and innovation is often the result of creating or modifying relationships among existing and seemingly disparate concepts and ideas.
Knowledge Management in Organizations
KM is associated with the acquisition, uses and maintenance processes of the knowledge inside an organization. This discipline has emerged as a key activity in large corporations, since they consider internal knowledge as an intellectual asset that can help them improve their productivity, create added value and increase its competitiveness [1] . The main process in a knowledge management is the possibility to find knowledge sources, which are relevant for the problem at hand, as well as the process of providing knowledge sources, which can be used in resolving some problems [17] .
Enterprise Modeling (EM) is the art of externalizing and formalizing structural and behavior knowledge on how the work is organized, and in a certain level which are the company's functions. It is applied to an organization, as well as the net, or to a part of both [14] . The objective is to build models to analyze, design, represent and simulate several facets of an organization (functional, information, resources or decisions support), as well as the flows (control, information or materials flows). The EM is located at the crossroads of several disciplines including: system's engineering, organizational management, information systems engineering, control theory or the company's sociology. Therefor, EM is the art of 'exteriorizing' the company's knowledge that adds value to the company. It can be shared, for example, by representing the company in connection with its organization and operations (processes, behavior, activities, information, the objects and the materials flow, the resources, the units of the organization, the system's infrastructure and its architecture) [19] . Its function is to obtain the analysis, design and the company's pattern of operation [6] . In conclusion, EM is the sum of all activities or processes used to develop a model of the diverse parts of a company with a defined objective [14] .
Knowledge Management Methodologies
We present some methodologies, which we do not claim to be exhaustive. Rather, we are trying to make some general points regarding KM methodologies.
Wiig et al., discuss specific methods and techniques for doing parts of KM. The term "parts" of KM is used because the methodology emphasizes knowledge flows and bottlenecks rather than the entire KM process. Their discussion is within the context of the review (comparisons of old and new results, and evaluation results), conceptualize (inventory of knowledge and analysis of strong and weak points), reflect (definition of required and planning improvement) and act framework (development, distribution, consolidation and combination) [20] .
Holsapple and Joshi, proposed a threefold KM framework with three main building blocks, namely knowledge resources, KM activities and KM influences. The knowledge resources component represents the organization's pool of knowledge that is embodied in any of the six types of resources: participants' knowledge, culture, infrastructure, knowledge artifact, purpose and strategy. The KM activities block characterizes the processes that an organization should use to manipulate its knowledge resources. KM influences describes the influences that can shape the implementation of KM in an organization and they have been broadly grouped into three categories: resource, managerial and environmental [7] .
Mentzas, suggested a framework to leverage the value of organizational assets. It is portrayed with the following elements and structure: (1) knowledge assets that need to be managed are at the heart of the framework; (2) knowledge strategy, process, structure and system, which are needed to facilitate knowledge-related activities, surround the knowledge assets; (3) knowledge interaction networks at the individual, team, organizational and inter-organizational levels make up the outer periphery of the framework [10] .
Rubenstein-Montano et al., discusses a framework that includes learning, organizational culture, strategy, tacit versus explicit knowledge, and KM tasks, and finally they proposed and interesting methodology, SMARTVision which general phases are strategize, model, act, revise and transfer. Each phase is further decomposed into specific procedures and sub-procedures, providing a very detailed guide to performing KM. The types of knowledge (explict versus tacit), however, are not directly outlined in the phases and can only be implicitly deduced from certain of the sub-procedures proponed [15] .
Some researches writing before the 1990s identified the virtues of ontologies for sharing and reusing knowledge and introduced methodologies for knowledge management systems. Staab et al., indicate that knowledge process will feed back into the knowledge metaprocess cycle which can improve each other. They proposed a methodology in the following stages: project setting (feasibility study) and ontology development (ontology kickoff, refinement, evaluation and maintenance) [18] .
Semantic Web
The Web represents an enormous repository of information formed by a group of fragments that are, to varying degrees, integrated and interrelated. However, the method in which information is stored does not facilitate efficient data management or manipulation. The main goal of semantic web is to treat this deficiency.
SW is the new generation of the World Wide Web, based on the semantic network knowledge representation formalism, which enables packaging information in the form of object-attribute-value statements, so called triplets. By assuming that terms used in these statements are base on the formally specified meaning (for the community of interest), i.e. ontologies, these triplets can be semantically processed by machine agents [17] .
In essence, SW creates a universal environment for the interchange of data [21] . It will work with an efficient interconnection to manage personal information, it will integrate the enterprises applications, and it will share commercial, scientific, and cultural data. Services for providing comprehensible information by machines are becoming a priority for many organizations, individuals and communities.
SW is not a separated Web, but an extension of the current one, in which the information is related to a defined meaning and allows people to work in cooperation with computers [3] . The idea is to have the information defined in the network and united so that they can be used by computers, not just with the purpose of visualization, but for the automation, integration and repeated use of data in multiple applications.
The structure of the SW includes the software agents, the union of data, metadata, mechanisms to find and connect semantic resources in the Web, and the use elements. Some critical problems of information include applications such as: acquisition and organization of information, findings of knowledge, data mining, and the visualization of these processes [13] . The semantic web is not guided only for the World Wide Web, but rather it represents a group of technologies that can also work well on corporate intranets [5] . When organizational knowledge is distributed between diverse experts and documents, the technologies based on semantic web can support the processes of acquisition, modeling and management of this distributed knowledge. The creation of a corporative memory can be very promising because it could be materialized in a corporate semantic web formed by documents, ontologies and semantic annotations on these documents using a conceptual ontology vocabulary [4] .
Relationship between Knowledge Management and Semantic Web
An organization centered on knowledge will be able to incorporate the semantic web technologies in each part of the life cycle of knowledge including its production, analysis, storage, search, dissemination and reutilization [5] . Hopefully with semantic web it will be possible to develop an advanced system for knowledge management that allows for, among other things: knowledge to be organized in conceptual spaces according to its meaning, automatic tools that will perform maintenance, verification of inconsistencies and extraction of new knowledge, and searches based on questions instead of being based on words. The requested knowledge will be extracted and presented in an accessible manner: it will be possible to make searches based on questions across several documents and it will define who can see certain parts of the information, even if in several documents [1] .
Possibly the first success stories will not emerge from the open and heterogeneous environments of the Web. They will most likely emerge the intranets of large organizations. In such environments, the centralized control will impose the use of standards and of technologies, and possibly the first real record of success will emerge from these environments. We believe that knowledge management in large corporations could be one of the most promising initial areas [1] . We consider that semantic web can support the management of organizational knowledge by beginning to facilitate the structure of knowledge in such a way that it can be materialized in semantic web pages inside the corporate intranet. Once being in this structure, all members of the organization will continue interacting in a transparent way with the semantic web technologies to make specific searches of knowledge and to facilitate the inference of the new knowledge.
Given the apparent lack of specific methodologies arising form the KM in relation to technologies associated to SW, and considering some of the concepts from the KM methodologies previously outlined, the proposal here has been designed to become a methodology for analyzing and measure the availability, or lack there of, regarding organizational knowledge. In particular, we can not only know the KM systems' ability to increasing the organization's performance, but we can also know its capabilities for supporting enhanced exploitation of the organization's intangible assets.
Management of the Process of Organizational Knowledge Methodology
To use the knowledge located in the Web and the resources of the semantic web, it is important that knowledge be stored in electronic means. Also, this will be represented and structured in function of metadata that is the medullar part of representing the semantics of the knowledge. It is here where the importance of the use of a language for the ontology representation must have a better approach and structures of representation of the knowledge; it is in this particular proposal that we denominate metadata of organizational knowledge (figure 1). These metadata can be represented by groups or by a single individual and they represent the integration of the different types of knowledge of the organization.
Proposed Model
After analyzing several authors [1, 3-5, 8, 13, 17, 18] , we consider that the semantic web offers a group of technologies that can improve KM. We assume that KM and SW both target in the organization's objectives. Considering that systems thinking is a conceptual framework for problem-solving that considers problems in their entirety [16] . Problemsolving in this way involves pattern finding to enhance understanding of, and responsiveness to, the problem. Outcomes from systems thinking depend heavily on how a system is defined because systems thinking examine relationships between the various parts of the system. According to these ideas about systems thinking, and by recapturing ideas from EM, we propose an Organizational Knowledge Model (OKM). This model takes in to account that one of a company's main objectives is related with the optimization of: Processes, Human Resources, and Technologies, where all are in the Mission, Vision, Objectives and Goals (figure 2). To achive the company's main objectives, we need to also consider the External knowledge, which resides in customers, suppliers and market forces. They impact in a direct way into the internal knowledge organization. Geocultural knowledge, related to culture, values, heritage, traditions, is also crucial. Consequently, the External and Geo-cultural knowledge impact sociopolitical aspects, which are framed in what we have termed Environment. These three (the External, and Geo-cultural knowledge comprising the Environment) interact with the main element which is Organizational Knowledge. Organizational Knowledge resides in the internal environment of the organization, where people, processes and technology interact as the central axis of this model through the support of technologies to the management of knowledge [2] . It is in this last point where we are interested in emphasizing the importance of the relationship of knowledge management and technologies associated to semantic web, through the Management of the Process of Organizational Knowledge Methodology (MPOKM).
In this methodology we propose a KM model supported with technologies associated to SW, and we consider diverse factors of knowledge related with all the assets of knowledge that all organizations possess. For it we incorporate the ideas on indicators [8] for focalizing these key elements of knowledge that allow us to consider the best use and reuse of knowledge, leaning for such end in different technologies, among which we highlight those associated to SW.
The following stage consists on the analysis of documents, on how to approach KM, where the different stages are related with the identification, acquisition, storage, treatment and inherent dissemination of knowledge management. For years, the scientific and business community has shown a great interest for knowledge. This methodology is a proposition that centers itself in different types of knowledge that we can find in the organizational environment. In it knowledge is visualized, by groups or by single individuals, as the central axes upon which rest the strategies of resource optimization and, for it, tacit as explicit knowledge will provide the attainment of all purposes.
Having done a complete analysis of this model it comes off that all steps of the knowledge management are included, some were separated and integrated in sub processes to be more easily understood and implemented. The general structure of MPOKM is presented in figure 3 , where in the second and third phases we make use of the support of technologies associated to semantic web.
Methodology Phases
Following, more details of each phase of knowledge methodology is presented.
Integral Analysis, constituted by three stages: Knowledge Audit, Identification of Opportunities and Conceptualization. Knowledge Audit is where an organizational exploration is carried out so it will have a better approach on identify knowledge, it plays a key role in recognizing a knowledge management strategy for the organization. Identification of Opportunities, it analyzes the results of knowledge audit and selects problems or feasible opportunities of knowledge to be resolved, this we denominate as 'metaproblem' (group of opportunities and selected problems as more important with a proposed evaluation criteria in a combined way by analysts and organization staff). Conceptualization is where the information of the problem or opportunity must be more clearly defined and outlined; to carry out a formal proposal of a metaproblem we develop models that allow their complete representation including assets, flow of knowledge, and the initial status of the metaproblem through indicators. In this phase it is important to begin the detection of semantic elements that are used implicitly in the organization, with the objective to define the vocabulary and ontologies that will support web semantic services. The idea is to have a group of 1. problems or opportunities related to KM that aim the most in the company's objectives. 2. Strategy Design, it is conformed by: Context of Solutions and Technological Design. Context of Solutions is where we search for the current technological information to be analyzed and selected through out a cycle process that involves the development of prototypes; this will help us choose the best technological alternative to solve a metaproblem. Technological Design, here a formal solution will be given by applying software engineering techniques guided to knowledge management and semantic web, developing the design of the requiring services for its implementation. The objective of this phase is to carry out the formal proposal of the solution that solves in an integral way a metaproblem.
3. Technological Structuring is built by Technological Development and Validation. Technological Development implies configuration and development of technical systems that support the solution. Relevant knowledge of the organization will be kept and stored in a technological system and finally evaluate all metadata of organizational knowledge. Validation, it verifies its utility regarding the solution of the intensive knowledge metaproblem outlined in previous phase. The purpose of this phase is to start with the technological support that will permit us to achieve an outstanding knowledge. 4. Integration consists in evaluating the utility of a technological system of management knowledge, through the impact of a metaproblem solution considering the indicators established in the first stage. For it the extracted knowledge has to be used, disseminated and transferred in the organization. A learning process takes place by this extracted knowledge and it is necessary the maintenance of knowledge through performance measurements with the organizational goals. In other words, there needs to be a means of measuring and validating the extracted knowledge and its quality and of linking the activities to all areas or departments to reach the organizational goals and objectives.
There must also be motivation for people to share knowledge and use the knowledge management system. It is here, where the fruits of the relationship between knowledge management and technologies associated to semantic web to facilitate the reuse of the knowledge in support to improve the organization productivity.
This knowledge methodology integrates two different types of feedback, one that is related with the possible technological advances and that impact in phases II and III, and the other is a general feedback that allows us to go back to the initial phase when a metaproblem is detected.
Current and Future Work
As all methodology, when leaving the elements as a general proposal it limits their efficient use in any organization. Therefore, it has been defined, for each stage of the methodology, the process to execute in each one of them. At the time we continue working in the definition of each one of them specifying the steps of how to carry them out and with what techniques to be applied, that is to say, we propose a series of tools that its goal is to find the most efficient answer in each stage.
Tests are being carried out to the model and to the methodology, at the time; work is being done in the stage of knowledge audit inside the phase of Integral Analysis for an educational institution. And, on the other hand, the second phase related to Strategy Design a pilot test is being made in which the assignation of two resources were given (Professor, Classroom) to activities where defined periods of time in advance are programmed. Education institutions have a common problem, which is, an intensive process of knowledge. The prototype supporting KM and technologies associated to SW was implemented and its functionality was verified. At the moment, it has been considered the inclusion of another concepts and new resources: Students, Advisors, Subjects, and Research Projects, among others, and we're working in their implementation. In future months, tests will be carried out of the following stages of the methodology in the education field, and in the business field, the model will be tested by consulting groups in the Northwest Region of Mexico and in Spain as well, our purpose is to adjust the methodology for different users. This will provide feedback so we can make changes and adjustments as much to the model as to the methodology in the event of being necessary, obtaining with it a better understanding of the interaction of semantic web and knowledge management.
Summary
The model and proposed methodology show the relationship and interaction between KM and technologies associated to SW, and this approach is different from other methodologies. MPOKM suggests improvements of some absences found in other methodologies in literature. The development of model and methodology as presented here, propitiate a better use of the knowledge assets, their storage systems and extract of daily information generated inside the organizations.
An alternative to companies to begin a proper classification of the information that they generate is the use of the ideas of SW. Later on with the use of technologies associated to SW, this information will be processed and transformed into usable knowledge to make decisions and offer the company a competitive advantage. The integration of technologies associated to SW to KM, will allow the development of systems based on knowledge to be faster, easy and opportune this will aim with more speed in the objectives of the organization.
In future projects we will continue with the implementation of the following phases and stages of the methodology in the education field that will provide feedback so we can make changes and adjustments as much to the model as to the methodology in the event of being necessary. Later on it will be proven by people unaware to the research group, obtaining with it a better understanding on the interaction with technologies associated to SW and KM.
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